The role for TolA in enterohemorrhagic Escherichia coli pathogenesis and virulence gene transcription.
Loss of the periplasm spanning protein TolA in Escherichia coli leads to activation of the Rcs phosphorelay, and is required for full virulence in Gram-negative pathogens such as Salmonella enterica and Dickeya dadantii. This study explores the role for TolA in the pathogenesis of enterohemorrhagic E. coli (EHEC) and the effect of its mutation on the transcription of key EHEC virulence genes controlled by Rcs phosphorelay, including the type III secretion system (T3SS) (espA and tir), the E. coli common pilus (ecpA), and motility (fliC). Promoter activity for T3SS regulator ler was substantially higher following inactivation of tolA, and corresponded with a similar elevation in espA and tir transcription. Likewise, ecpA transcription was increased in EHECΔtolA. Conversely, and in-line with previous studies, inactivation of tolA resulted in complete loss of motility and decreased fliC transcription. For all genes examined, altered transcription observed for EHECΔtolA was dependent on the outer-membrane lipoprotein RcsF. Despite elevated virulence gene transcription, in tolA deleted strains virulence of EHEC in the Galleria mellonella wax worm model was substantially attenuated in a manner at least partly dependent on RcsF, and adherence to cultured HT-29 colonic epithelial cells was markedly reduced. The results of this study broaden the role for TolA in EHEC pathogenesis, and suggest that significant outer-membrane perturbations are able to promote transcription of important EHEC adherence factors.